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No.’ No. No.' No.” No. No. No. No.
H1F 8/Cl 15/Co&Ni22Br  29/Pd 361 42 Pt & Ir 50

LizNa 9K 16/Cu 23Rb 30/ A 37‘(;'8 44 08 51X
G 3 Mg 10/Ca 17|Zn 24/Sr 311C 318|Ba & V 45 Hg 52
Bos'Al 11/Cr 19]Y 25/Ce& La 33U 4o0Ta 46 Tl 53
C 5|31 12{Ti  18|In 26|Zr 32/8n  30|W 47 Pb 54
N 6iP 13/Mn 20/As 27 D& Mo 34|80 41IND 48 Bi 53
O 78 14/Fe 21{Se 28'Ro & RuisiTe  43/Au 49 Th 56
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Ti=250

V=51

{r=>52

Mn==>55

IFe == 56

Ni = Co =59
H=1 L =634
Be—= 94 Mg—124 fn =652

B—=1] Al=1974 ? == RS

N == 14 P =1l As=="15
0= 16 =12 Se == 79,4

F==19 Cl=135%5 Dbr==80
Li—7Na=23 K—29 Rb==854
Ot e== J0} Sr—=38T7.6

Tl—t-iﬁ Co =92

?El'==5fl' Lo =494

Wit  Di=95

MUn =156 Th=11587

fr= 90
Nhe= 04
Mo— 495
h = 1044
B =104 4
Pd = 106,06
Ag =108
Od =112
Or= 116
Sn= 1%
Sh == 122
Te — 1287
J = 127
g — 133
Ba — 137

T =150
Ta = 152
W = 156
Pt =197,4
Ir =198
8 == 1494
Hyr == 200
An= 1277
Bi =210"?
'] === 204
Pb = 207
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- - ©NCSSM 2002
Periodic Table of Elements
based on Mendeleev's Periodic Law
ol H({n m v v vi v
He Li Be B |®C N O F
400 | 694 | 9.01 10.8 120 | 140 | 160 | 190
Ne | Na M% Al Si P |[e®S Cl VI
202 | 230 | 24 270 | 281 ] 310 | 321 | 355
Ar K Ca Sc Ti Vv Cr Mn|® Fe Co Ni
400 | 391 | 401 | 450 | 479 | 509 520 549| 559 | 589 | 587
oCu Zn Ga Ge| As| Se Br
635| 654| 697| 726| 749| 790 | 799
Kr Rb Sr Y Zr Nb Mo Te| Ru Rh Pd
838 | 855 | 876 | 889 | 912 | 929 959 (99)| 101 103 106
oA Cd In| ®#Sn Sb| Te I
10 112 115 119 122 | 128 127
Xe Ce Ba La Hf Ta w Re| Os Ir Pt
131 133 137 139 179 181 184 180| 194 192 195
®Au | ®H Ti| ®Pb Bi Po At
197 20 204 207 209 | (210) | (210)
Rn Fr Ra |®Ac |®Th |®*Pa (® U . .
(222) | (223) | (228) | (227) | 232 | (231) | 238 Lanthanide series
® Actinide series
Dobereiner's triads Known to Mendeleev @ Known to Ancients
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The Periodic Table of the Elemen’rs

poriod 1

2 o ma w3lomic mass—r 55 845 26 | atomic.ngmber Dclkoh metals Dme!ollonds 13 14 16
A 3" 90‘7'5,7:,4' Ist ionization energy—t-762.5  1.83 7 — elecironegativity [_] alkaline metals [J] nonmetals WSS
21 | B 5 Do!her metals halogans 3
! l-sm chemical symbol —¢ 3
o ool e 2 D'mnsmon metals [ noble gases
29897 | ]“ 3‘:?05?"]2‘ name—t lron j;—o&dcma states D lanthanoids D unknown elements zbl:wlﬁv]% 2’:‘005?']4“
3 t! a f ’\/1“9"l 7 electron configuration —- [Ad 3d® 452 Dcdmonds o "\;ﬁ‘o‘:‘n":s:lz?‘mw Al é'in g
ey P 3 4 5 6 7 8 9 10 1 12 [Nt [
B sn w0l o o, T ToTre e TmerasTere, 0TamnayTmen 20T, 91w 30167, 51 [EENSEI .35[em,_ 36
K. [€a |Sc (T V.. 1Cr 4AMn idFe #4Co 4Ni 1Cu “Zn |Ga 1Ge
Caiciom Sondum | Taanwm Vonadum | Givemium | Manganese | kon 1| coBon | Nickel Copper Zim: Gali
I W W o I 4 e LA oy AP 40 )| s o0 WA 4 P N b L L o 2 a0
B aemeilen. Al s, semshee, il s Sl RIS
R |sr. Y. |z |Nb Mo iTc Ry 4Rh (Pd Ag |Cd |in |sn Sb
m ) S KA & 3 KA & S XA 4 S0 KA &F 3¢ KA &P A N LIRS MDD L KA oS S IAN bl A A S S ] N 5 S A 0
B2 ANSS] 137327 56 ‘i"‘f‘;‘?ﬂ 17849 721809478 73 16364 74186207751 139028 76 V221777125084 7811969465 70| 20052 - 8()| 2049833 87 | 2022 82 20890483
6 i i f # i ! 4 4 ki & # Ri y
Cs Ba |lu |Hf [lo W iRe 1Os ilr 4Pt 7Au |Hg 11l b 7Bi
:“ ol ol 41 36 Pl 414 5 P 41 S & P 40 5 o ol 414 5 ' V)0 S I-“ 1“.- P 414 S ] 414 50 o 415 5 ] 414 5 ' 9 ] 414 5 ' 49 pl"“‘h'f L
g2 87|22 88|62 103|260 104?62 105|268 106|240 107|277 108|R 109|270 110]|@72 111|Res 112}@84 ]3| ] 1412815
7
Fr. |Ra b RE_ Db |Sg |Bh |Hs Mt Ds. Rg [Cn |Uut |Uug |Uup
' " i 5 79 Ty ol % 6" Iy
slocron configuration blocks
[i 1385054 57| 140116 58 |1novon59 144242 60 145) 6] 150.36 62 151964 63| 15725 441589253 65 162500 66 luv:m67 167259 68 1689342 69| 173054 70
| 3 4 o 3 g 3 3 1 3 3
la_|Ce TP, ‘Nd 1Pm_ lsm [Eu ’Gd I!a Dy |Ho |Er JTIm |Yb
] el e ol il vl -l il ool el sl Eorrli o b B Do
% @ g9|memoo|munl [mawolen 93law oalee 95len gelan g7l velen 99lmn Toolw, To1len 102
* a3 of yet, elements 113118 have no - 4 ki b1 4 ;5 B ) l 5 b | |
officiol name designoted by the IUPAC i < ! 3
AR pe |Th Pa. ¥ N By j4m 4Cm .@.'sw Gf. lEs. |Fm IMd INo
* all elements are implied to have on el 2 1 el b | R [ R Rl Pl 3 4t TV o 30 0 o 3 20 ol 9 e 1y ol 4 2 [ KAt | SER ol 3 0y R0 ol e 1y

axidation state of zero



The EuChemsS Periodic Table depicting element scarcity was unveiled and discussed at
a EuChemS event in the European Parliament on Tuesday 22nd January 2019

T | oprofie The 90 natural elements that make up everything
IYPT-%

How much is there? Is that enough?
B o

e Guure Organizaion - of Charie Elements DII”JU nl-rlol 90

DI'Y1OLV Tc DIXN'VLNINO Pm

272 0'Ion - 0"NIDRN

. Rising threat I:‘ Lim_itec! _ Plentiful D Synthetic . Fn‘)m conflict Elemt?nts

from availability, Supply minerals used in a

next 100 years increased use future risk to smart phone
supply

Read more and play the video game http://bit.ly/euchems-pt

[@"Iol This work is licensed under the Creative Commons Attribution-NoDerivs CC-BY-ND

& EuChemsS

European Chemical Society
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* https://www.youtube.com/watch?v=fPnwBITSmgU



https://www.youtube.com/watch?v=fPnwBITSmgU

https://iupac.org/iupac-is-naming-the-four-new-elements-
nihonium-moscovium-tennessine-and-oganessony

IUPAC (International Union for Pure and Applied Chemistry) is naming the four new elements
Nihonium, Moscovium, Tennessine, and Oganesson

8 June 2016

IUPAC is naming the four new elements Nihonium, Moscovium, Tennessine, and
Oganesson

Following earlier reports that the claims for discovery of these elements have been fulfilled [1, 2],
the discoverers have been invited to propose names and the following are now disclosed for public
review:

* Nihonium and symbol Nh, for the element 113

* Moscovium and symbol Mc, for the element 115
Tennessine and symbol Ts, for the element 117
Oganesson and symbol Og, for the element 118

https://www.youtube.com/watch?v=h9bzQlsQMAI



https://iupac.org/discovery-and-assignment-of-elements-with-atomic-numbers-113-115-117-and-118/
https://www.youtube.com/watch?v=h9bzQIsQMAI
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44 96 22 103 83 12 59 30 101 49
Ru | Cm | Ti Lr Bi Mg | Pr | Zn | Md In
Ruthenium Curium Titanium Lawrencium Bisrnuth Magnesium Praseodymium Zine Mendelevium Indium
1a1.07 247,070 47.867 [262] 208,580 14305 140,508 65,38 258.1 114,818
90 75 70 33 88 34 42 21 107 3
Th Re | Yb | As Ra Se | Mo | Sc Bh Li
Thorium Rhenium “feeerbium Arsenic Radium Selenium Malibdenum Scandium Bohrium Lithium
233038 186,207 173,065 74521 226,035 78.57| 95.95 44.956 [264] 6.94]
93 12 54 43 29 11 35 109
Np | Mg Xe | Tc Cu Rg Br Mt
Meptunium Magnesium Xenan Technetium Copper Foentgenium Bromine Meitnerium
237.048 34305 131.249 98.907 63.546 [272] 79.904 [268]
18 23 101 I 69 66 98 96 113 65
Ar v Md H | Tm Dy | Cf | Cm | Uut | Tb
Argon Waradium Mendelevium Hydrogen Thulium Dysprosium Californium Curium Ununtrium Terbium
19.948 50.942 258.1 1008 168.934 162,500 251,080 247,070 unkneawn 158,925
107 4 89 56 71 27 22 95 51 102
Bh Be | Ac Ba Lu Co Ti | Am [ Sb | No
Bohrium Beryllium Actinium Barium Lutetium Caobale Titanium Americium Antimony Mobelium
[264] 2012 227.028 137.328 174,967 568.933 47.867 243061 121.760 259,101
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Isotopes Matter (Peter Mahatffy)

https://www.isotopesmatter.com/



https://www.isotopesmatter.com/
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https://www.youtube.com/watch?v=fim gQmed-0
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https://www.youtube.com/watch?v=fjm_gQmed-0
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